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球座菌 (Guignardia mangiferae)。从其固体平板发酵产物中分离得到 2 个脂肪
酸类化合物 LAF15 和 LAF16，1 个甾醇类化合物 LAF18，以及 5 个全新结构的
杂合萜类化合物 LAF1、LAF4、LAF11、LAF12 和 LAF13。对这 5 个杂合萜进
行了抗菌、抗肿瘤实验以及红外光谱、紫外可见光谱、旋光值的测定；并通过
X-Ray单晶衍射分析确定化合物LAF1的相对立体构型。抗菌活性实验结果表明，
化合物 LAF4、LAF11 和 LAF13 对白假丝酵母菌有微弱的抑制活性，在 50 μg/mL
浓度下抑制率分别为 12.9%、33.7%和 21.5%；细胞毒性测定结果表明，在浓度
为 20 μg/mL 时，5 个化合物对人肝癌 HepG2 细胞表现出微弱的生长抑制活性，





























In this study, the secondary metabolites of strain TA of myxobacteria, 
endophytic fungi strains AF001 and EYR61 were studied. Their secondary 
metabolites were separated and purified, structure of compounds were 
elucidated by extensive spectroscopic data analyses. In the same time, some  
compounds were elucidated by X-ray crystallographic, Infrared spectrum, 
UV-visible spectrum and Optical rotations analysis, and antimicrobe, 
anticancer activities were also be studied.  
The secondary metabolites of the strain TA were studied and five 
compounds TA7, TA9, TA10, TA11 and TA12 were obtained. They were all 
polyethers elucidated by 1H-NMR analysis. We consider that they are foam 
suppressor which added during liquid fermentation. 
The strain AF001 is an endophytic fungi of sweetsop, it was identified by 
morphological and molecule biological methods. The result indicated that the 
strain AF001 belonged to Guignardia mangiferae. The secondary metabolites 
of its solid fermentation were studied, we got LAF15 and LAF16 two fatty acids 
and one sterols compound LAF18, moreover we found five new compounds 
LAF1, LAF4, LAF11, LAF12 and LAF13, these new compounds were 
elucidated by Infrared spectrum, UV-visible spectrum, Optical rotations 
analysis, and their antimicrobe, anticancer activities were also be studied, and 
we also did X-ray crystallographic analysis of compound LAF1. The result 
indicated that LAF4, LAF11 and LAF13 exhibited weak antimicrobe activities 
against Candida albicans at 50 μg/mL, their suppression ratio were 12.9%, 
33.7% and 21.5% respectively, five new compounds all exhibited weak 
anticancer activities against human liver cancer cell HepG2 at 20 μg/mL, their 
suppression ratio were 11.35%, 8.88%, 6.71%, 4.34% and 5.03% respectively.  
The strain EYR61 is an endophytic fungi of redpine, it was identified by 














strain EYR61 belonged to Thermoascus crustaceus. Two compounds EYR1 
and EYR15 were identified from secondary metabolites of EYR61 solid 
fermentation. EYR1 was a new compound, and the structure of EYR3, EYR7, 
EYR8 and EYR13 are being analyzed now. 
In conclusion, endophytic fungi, especially from offcinal, can produce 
numerous new and unique stucture secondary metabolites, and many of them 
have biological activity, so the secondary metabolites of endophytic fungi are 
an important source of new drug discovery. 
 




































COSY Correlated spectroscopy 
DEPT distortionless enhancement by polarlization transfer 
HMBC Heteronuclear multiple-bond correlation 
δ 化学位移 (chemical shift) 
dd doublet of doublet 
s 单重峰 (singlet) 
d 二重峰 (doublet) 
t 三重峰 (triplet) 
q 四重峰 (quartet) 
m 多重峰 (multiplet) 
Rf Relative mobility 
IR 红外 (Infra-red) 
UV 紫外 (Ultravolet) 
MS Mass spectrometry 
NMR Nuclear magnetic resonance 
ESI-MS 电喷雾质谱 (Electrospray ionization mass spectrometry) 
RP-18 Reversed-phase octadecyl silica gel 
HPLC High performance liquid chromatography 
TLC Thin layer chromatography 
h hour 
drop/min drop per minute 
drop/tube drop per tube 
s/tube second per tube 
r/min revolutions per minute 
mg milligram 
μg microgramme 
IC50 半数抑制浓度 (concentration giving 50％ of maximal inhibition) 
ITS (核糖体)基因转录间隔区 (Internal transcribed spaces) 
MIC 最小抑制浓度 (Minimum inhibitory concentrations) 
MTT 甲基四唑蓝 (Methyl Thiazolytetrazolium)  
A 丙酮 (acetone) 
M 甲醇 (methanol) 
C 氯仿 (chloroform) 
E 乙酸乙酯 (ethyl acetate) 











































































































































表 1. 01/1981-06/2006 新的化学实体和具有药用潜力的化合物来源。 
Table 1. New Chemical Entities and Medical Indications by Source of Compound 01/1981-06/2006. 
origin of drug 
indication total B N ND S S/NM S* S*/NM V 
analgesic 16  1  11 2 2   
anesthetic 5    5     
anti-Alzheimer’s 4  1   3    
anti-Parkinsonism 12   2 1 5  4  
antiallergic 16  1 3 12     
antianginal 5    5     
antiarrhythmic 16  1  13   2  
antiarthritic 15 5  1 3 6    
antiasthmatic 14 1  3 2 6  2  
antibacterial 109  10 64 23   1 11 
anticancer 100 17 9 25 18 12 11 6 2 
anticoagulant 17 4  12   1   
antidepressant 22    7 13  2  
antidiabetic 32 18 1 4 4 4 1   
antiemetic 10    1 1  8  
antiepileptic 11   2 6  2 1  
antifungal 29 1  3 22 3    
antiglaucoma 13   4  5 1 3  
antihistamine 12    12     
antihyperprolactinemia 4   4      
antihypertensive 77   2 27 14 2 32  
antiinflammatory 51 1  13 37     
antimigraine 10    2 1  7  
antiobesity 4   1  3    
antiparasitic 14  2 5 4  2  1 
antipsoriatic 7 2  3   1 1  
antipsychotic 7    3 2  2  
antithrombotic 28 13 1 2 2 5  2  
antiulcer 32 1 1 12 18     
antiviral 78 12  2 7 1 20 11 25 
anxiolytic 10    8 2    
benign prostatic hypertrophy 4  1 1 1 1    
bronchodilator 8   2    6  
calcium metabolism 17   8 8 1    
cardiotonic 13   3 2 3  5  
chelator & antidote 5    4 1    
contraception 7   7      















gastroprokinetic 4    1 2  1  
hematopoiesis 6 6        
hemophilia 11 11        
hormone 22 12  10      
hormone replacement 
therapy 
8   8      
hypnotic 12    12     
hypocholesterolemic 11  3 1 2   5  
hypolipidemic 8  1  7     
immunomodulator 4 2 1 1      
immunostimulant 10 4 3 2 1     
immunosuppressant 12 4 5 3      
male sexual dysfunction 4       4  
multiplesclerosis 4 3     1   
musclerelaxant 10   4 2 1 3   
neuroleptic 9    1 6  2  
nootropic 8   3 5     
osteoporosis 4 2  1 1     
platelet aggregation inhibitor 4   3  1    
respiratory distress 
syndrome 
6 3 1  1 1    
urinaryincontinence 4    2 2    
vasodilator 5   3 2     
vulnerary 5 2  2 1     
grand total 1010 124 43 232 310 108 47 107 39 
B: Biological, usually a large(≥45 residues) peptide or protein either isolated from 
anorganism/cell line or produced by biotechnological means in a surrogate host; N: 
Natural product; ND: Derived from a natural product and is usually a semisynthetic 
modification; S: Totally synthetic drug, often found by random screening/modification of an 
existing agent; S*: Made by total synthesis, but the pharmacophore is/was from a natural 

























Table 2. Natural product derived immunosuppressant drugs. 
Drug Year launched Comment 
cyclosporine A 81 1983 fungal metabolite 
mizoribine 1984 fungal metabolite 
tacrolimus ( FK-506) 1993 actinomycetes metabolite 
gusperimus 1994 based on bacterial metabolite spergualin 
mycophenolate mofetil 1995 semi-synthetic derivative of mycophenolic acid 
sirolimus 91 1999 actinomycetes metabolite 
mycophenolate sodium 2003 fungal metabolite 








图 1. 2000、2001 和 2002 年全世界销售排名前 35 的药物中天然产物药物、 
天然产物来源药物、生物来源药物和合成药物所占的百分比。 
Fig. 1. Percentage of NP and NP-dereived, biologic-derived and synthetic-derived 
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